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(54) PRODUCTION OF FLUORENB1SPHENOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize the formation of byproducts by isomerizing the byproducts to the 
subject compound by heating the reaction mixture at a specific temperature after carrying out a 
condensation reaction of fluorenone with phenol. 

SOLUTION: Fluorenone is reacted with phenol in a strong acidic medium by using o-mercaptopropionic acid 
or mercaptoacetic acid as a catalyst at 55-65° C, and the reacted product is subjected to an isomerization 
reaction at 75-100° C to provide the objective 9,9-bis(4-hydroxyphenyl)fluoren in the method for producing 
fluorenbisphenoL After carrying out the after treatment of the reaction mixture and gathering the objective 
compound, the remaining residue is preferably mixed with the catalyst and the acid, and subjected to the 
isomerization reaction at 75-100° C. Optionally the acid is removed from the reaction mixture, and the 
obtained reaction mixture after optionally removing the acid is preferably reused as a part of a raw material 
in a new batch reaction. The preparation of the before strong acidic medium is preferably carried out by 
using concentrated hydrochloric acid. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the inside of a strong acid nature medium — beta-mercaptopropionic acid or mercaptoacetic acid - 
- a catalyst — carrying out — full — me — the approach of manufacturing a 9 and 9-bis(4-hydroxyphenyl) 
fluorene by carrying out the condensation reaction of the phenol to non — setting — a reaction a The 
condensation reaction in a 55-65-degree C temperature requirement, and b The above-mentioned approach • 
characterized by carrying out in two phases of the isomerization in a 75-100-degree C temperature 
requirement. 

[Claim 2] The approach according to claim 1 of using again the residue which remains after the after 
treatment of a reaction mixture as some raw materials in new reaction batch. 

[Claim 3] The approach according to claim 1 of mixing with a catalyst and an acid the residue which remains 
after the after treatment of a reaction mixture, and giving to 75-100-degree C isomerization, and using [ after 
that ] it again as some raw materials in a new reaction batch after separation of an acid depending on the 
case. 

[Claim 4] The approach of any one publication of claim 1-3 which uses concentrated hydrochloric acid in 
order to prepare a strong acid nature medium. 

[Claim 5] The approach of any one publication of claim 1-4 which performs separation of the resultant from a 
reaction mixture by forming nitril and an addition product. 

[Claim 6] The approach according to claim 5 of disassembling the addition product of a 9 and 9~screw-(4- 
hydroxyphenyl) fluorene and nitril with heat. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — a phenol and full — me — it is related with the approach of having 
been improved which manufactures the 9 and 9-screw-(4-hydroxyphenyl) fluorene called the fluorene 
bisphenol in the chemical industry by condensing nbn in a strong acid nature medium. 
[0002] 

[Description of the Prior Art] This kind of approach has been well-known since 1970 (U.S. Pat. No. 3,546,165 
specification), and has improved repeatedly. Especially the improvement was a thing about the selection of 
contact conditions which carries out a condensation reaction to separation and the purification list of a 
resultant. In the case of the most excellent approach indicated by the European Patent application public 
presentation No. 0,502,252 specification and the 0,502,253 specification, a strong acid nature medium is 
formed of installation of HCI-gas, and formation of an addition product with a polyalkylene glycol or nitril is 
separating the resultant into it. 

[0003] the full the approach mentioned to — , i.e., the last, by all well-known approaches is also used in the 
case of — and a condensation reaction — me — criteria [ non ] — carrying out — ; 20% up to — o and p- 
isomer and a trimer arise especially, this remains as residue after the after treatment of a reaction mixture, 
and there are a by-product and a fault that abandonment processing of this must be carried out 
[0004] 

. [Problem(s) to be Solved by the Invention] So, the technical problem of this invention is offering how 
generation of a non-wanted by-product is the minimum. 
[0005] 

[Means for Solving the Problem] This technical problem is solved by the approach according to claim 1 to 6. A 
condensation reaction is performed in a 30-100-degree C temperature requirement and according to the 
general principle, a reaction rate is proportional to the rise of temperature in that case. It increases very 
notably [ generation of a non-wanted by-product ] with the rise of reaction temperature. It is confirmed that 
the optimal range for attaining the minimum generation of an economical reaction rate and a by-product is a 
55-65-degree C temperature requirement. 

[0006] this invention person found out generating, when isomerization raises the temperature of a reaction 
mixture to 75-100 degrees C, after performing the condensation reaction. It turned out that isomerization to 9 
of a request and a 9-bis(4-hydroxyphenyl) fluorene is performed to a surprising thing also advantageous in 
that case. [ by-product ] This knowledge is two step:a about this well-known reaction. It is the condensation 
reaction b in a 60-degree C temperature requirement especially 55-65 degrees C. It is applicable to all the 
well-known methods of manufacturing the fluorene bisphenol performed by the isomerization in a 75-100- 
degree C temperature requirement 

[0007] the after treatment of a reaction mixture — the very thing — it carries out by the well-known 
approach. It is advantageous that formation of an addition product with nitril or a polyalkylene glycol especially 
performs after treatment. The residue which remains after the after treatment of a reaction mixture can be 
again used as some raw materials in new reaction batch. The yield of a consecutive reaction batch improves 
by this. Though regrettable, this is unrepeatable to arbitration, because — for example, it is because it 
increases to a large quantity after the third reaction batch with which it is alike with a batch, respectively and 
the residue of a front batch is used so that the by-product which is not isomerized must carry out sink 
appearance Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. of this residue and must carry out waste 
treatment 

[0008] However, by mixing with a catalyst and an acid the residue which remains after each after treatment of 
a reaction mixture, and giving 75-1 00-degree C another isomerization, to it, such loss of an expensive raw 
material can also be avoided, when it is again used as some raw materials in new reaction batch after 
separation of an acid after that for a surprising thing depending on the case. Such a cyclic process is a 
prerequisite which raises yield further, and can be repeated 10 times or more. The strange method of this 



approach is also applicable to all the well-known processes of a fluorene bisphenol in principle, however, full - 
- m e — it is used especially advantageous in the case of a well-known approach from the European Patent 
application public presentation No. 0,502,252 specification which shifts to a strong acid sexual response 
medium, and a 0,502,253 specification by introducing a phenol first by the mole ratio of 1:4-1:8 as non, and ** 
(ing) by making it react to the bottom of the contact catalysis of mercaptopropionic acid or mercaptoacetic 

ctdr^f^^ntr^b^ing^Cj=gas^Another-essential-improvement-was also found out as,compared_withjthjs___ 
approach. That is, although there was an idea of saying that the acid or acidic component for preparation of a 
strong acid sexual response medium must be the water affinity matter of ****** in it in order to combine the 
former with the reaction water produced in the case of a condensation reaction, this invention person found 
out that concentrated hydrochloric acid could also be used. This has the advantage of essentially improving 
method engineering from an above-mentioned approach as compared with installation of well-known HCI-gas. 
Furthermore, reaction time is remarkably shortened by this in 2 - 3 hours (at 60 degrees C). 
[0009] 
[Example] 

the full of 190g of examples (0.5 mols) — me — non (99% concentration) is first introduced together with a 
285g (three mols) phenol, and it heats at 60 degrees C, and transparent melt is produced. 1g It adds to melt , 
and, subsequently 2 hours drops a 23ml hydrochloric acid (37% concentration) into the bottom of stirring of 3- 
mercaptopropionic acid (exothermic reaction). It is made to back-react at the temperature of 60 degrees C 
over 1 hour, and a reaction mixture is heated at 80 degrees C under stirring after that. 52g which consists of 
reaction water, a hydrochloric acid, and some phenols after that Azeotropic distillation of the liquid is carried 
out with the distillation temperature of 40-80 degrees C by the pressure of whenever [ 80-1 10-degree C bath 
temperature ], and 14 — 18 mm/Hg. A reaction mixture is cooled at 70 degrees C, and the acetonitrile which 
dissolves bottoms is added. If it cools, the addition product of a fluorene bisphenol and an acetonitrile will * 
precipitate and a suspended solid will be cooled at 20 degrees C under stirring. The precipitating addition 
product is filtered out and a room temperature washes in batch (3 - 4 times) in an acetonitrile.. :yield of 124g 
(= used full me 70.9% on the basis of non) which disassembles into the bottom of reduced pressure the 
addition product which became wet with the acetonitrile at 130 degrees C, and dries an isolation fluorene 
bisphenol, and 98.4% of purity. An acetonitrile is completely distilled out of a mother liquor by ordinary 
pressure, and bottoms (it consists of a phenol, a fluorene bisphenol, and a by-product) are returned to 
Isomerization I. 

[0010] Example 2 examples 1-218g Bottoms are fused and it heats in temperature of 100 degrees C. It adds 
under stirring of 0.3ml 3-mercaptopropionic acid at melt, and then a 8ml hydrochloric acid (37% concentration) 
is dropped for 0.5 hours. A reaction mixture is made to back-react over 7.5 hours at the temperature of 100 
degrees C. A 28ml liquid (it consists of reaction water, a hydrochloric acid, and some phenols) is distilled off in 
azeotropy under ** of 14 - 18 mm/Hg after that with whenever [ 80-1 10-degree C bath temperature ], and 
the distillation temperature of 40-80 degrees C. 195g used in immediately following reaction batch which 
manufactures a fluorene bisphenol The isomerization object I remains in bottoms. 
[0011] ^ 

Progress of isomerization: Reaction time (at the time) Fluorene bisphenol o, p-isomer (%) trimer (%) 

— 0 55.1 21.0 22.3 2 76.9 15.5 6.3 4 82.8 12.6 3.3 6 84.7 10.7 4.0 8 85.7 9.5 3.3 . 

example 3 example 1 — the same — 90g full — me — non and 188g A phenol and examples 2-1 95g The , 
isomerization object I is made to react. Yield of 156g (= 89.2%), and 98.9% of purity. 235g which consists of the 
following components as bottoms (residue II) A :161g (1.7 mols) phenol and 74g from which mixture is obtained 
Product mixture: 53.9% A fluorene bisphenol and 19.8% o, p-isomer, and 24.4% Trimer. 

[0012] They are the examples 3-235g as well as example 4 example 2. Bottoms (residue II) are isomerized. 
223g The isomerization object II remains. 

example 5 example 1 — the same — 90g full — me — non and 142g A phenol and examples 4~223g The 
isomerization object II is made to react. Yield of 168g (= 96.0%) of a fluorene bisphenol, and 98.7% of purity. 
241g which consists of the following components as bottoms (residue III) A :160g (1.7 mols) phenol and 81g 
from which mixture is obtained Product mixture: 45.4% A fluorene bisphenol and 20.1% o, p-isomer, and 29.8% 
Trimer. 

[0013] They are the examples 5-241 g as well as example 6 example 2. Bottoms (residue III) are isomerized. 
184g Isomerization object III It remains. 

example 7 example 1 — the same — 90g full — me — non and 142g A phenol and examples 6-1 84g 
Isomerization object III It is made to react. Yield of 1 78g (= used full me 98.2% on the basis of non) of a 
fluorene bisphenol, and 98.2% of purity, bottoms (residue IV) ****** — 185g which consists of the following 
components The :107g (1.1 mols) phenol with which mixture is obtained, and 78g product mixture: — 42.4% A 
fluorene bisphenol and 23.2% o, p-isomer, and 37.3% Trimer. 
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